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The new Utility Control Program (UCP) represents a 
complete revision of the DG #11 program and includes 
many new features. This new system should prove of 
great value to programmers, particularly during check¬ 
out and testing. In addition, the Utility System may be 
used by a program to perform any of its functions. 

Section A presents the essentials of the new system, 
and it should be read by all WWI users. Section B 
covers the more elaborate features, which would be 
of interest to the more serious user. Section C 
describes the categories. 

The Appendix contains a summary of the categories, 
the MIR configurations, the LMIR Digit values, the 
error codes, and the Index. 
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A.. ESSENTIALS 

The reader is assumed familiar with the basic concepts of the 
Utility System as outlined in DCL-22, Utility Control Program, 
Reference is also made to 2M-0277, Whirlwind Programming 
Manual. 


Utility Control Program (UCP) is controlled by the 
Interventlo^r^e«i^ters (MIR’s) essentially as wasjtlje^eidT^’Basica 

luested axJi^«^*punched in Digits 4 
-In (RI) button is 
Mortem proertei^4&^selected as 


the Category Number 
and 5 of the Right MIR (RMIR. 
pressed. The 
before - 
.MIR. 


progri 

desired mode in Digits Sign (S) 








There are a few changes which should be noted at the outset. 


1. 11 Examine 11 B utton 



The FF's should be in their numerical sequence. 
(This is not actually required by the UCP at present, 
however.) 


3. Toggle Switches 

The toggle switches in Test Storage should be set as 
listed below. The locations are given first in decimal, 
then in octal. 

Octal Entry 


7/0. 50002 ta 2 7 

8/0. 34320 cf 320 10 

9/0.77777 sp 3777 11 
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3. Toggle Switches (Cont.) 

Octal 


19/0.14062 


23 

20/0.40024 


24 

21/0.33741 


25 

22/1.00023 

ca 23 

26 

23/1.14024 

su 24 

27 

24/0.74036 

sp 36 

30 

25/0.50003 

ta 3 

31 

26/1.00032 

ca 32 

32 

27/0.00707 

si 707 

33 

28/0.20032 

bo 32 

34 

29/1.14025 

su 25 

35 

30/0.00703 

si 703 

36 

31/0.10036 

bi 36 

37 


4. ck - Order Switch 


Entry 

UCP without cores to DG #0 
Drum Group (DG) #7 Block-In 

UCP, Program use 
UCP, RI 

DG #9 Block-In 


The ck-order switch should be set for its new (special) 
mode. 


Magnetic Tape Read-In 



from magnetic tape is not accomplished by 






block number in the RMIR, as it wa 


the past, 
function. 

6. Interlock 




ead. Category 64 would be usedffor this 



An "’interlock" 
the destruction of 
Interlock is 
it to 



as been abided to help prevent 
e program by anbtjier. This 
in the next section; put suffice 
point, that it can be cleared by.,. 
Category 16, with 1.00077 in the Left 
(LMIR). 


'V 
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Log Suppression 

may be suppressed in the new system. If 
>gging is desired, this suppression can be cleared by 
selecting Category 12, with 1.00001 in the LMIR, ^ 
whi ?h logs the Time and Date on the direct Flexo. 

jf 

/ 

ip- 

the 


CS II 

The former CS II STOP order will not work wij 
new system,. 


Director Ta 


/ 


The Director Tapo system has been rerhoved from the 
new system. It m% effectively be replaced by the 
Master Program cotlcept (see Section. B). 


10. Scope Post-Mortem 


11 . 


12 . 


13. 


\ 


The Scope Post-Mortem program (formerly Category 44) 
has been dropped from the h|w system. However, the 


ram will still provide 



Generalized Post-Mortem 

scope output, if desired../ 

Jr 

Scope Log / 


Scope logging has been removed. It will, therefore, be 
necessary to record the frame number^ to identify film 
output. Jt" \ 

/ \ 

Re ad-In / 


op 


X 

% 


1 'Automatic 11 read-in (Categories 00 and 01) wi|l recognize 
only fb,/fc, and fp tapes. Binary tapes without fb titles 
may be^read-in by Category 23, All other tapes will not 


jf 


be accommodated. 

# 

jr 

BJffer Drum Storage 





Registers 3740 - 3777 of Buffer Drum (BD) 7 are reser 
for the UCP. Programmers should take care not to 
disturb this area. 
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Stop on si 11 or 12 


The ConsoTe^HBi^^i^h should be set so that si^J*JU«©^TZ 
causes a halt ratheT^^yaa^i. re- sett; i n ^l3fe'"Clock. If this 
convention is foliow ed^-J bfe^^ and Date will remain 

valid i ndef ijajJ^T^T^s long as the UC^i-s^^ed at least 
jEuaeef^very nine hours). 


If the user takes note of the above points, he may use the new UCP as 
he has the old. He would be well advised, however, to study the 
following sections of this memo, in order to take advantage of the 
new facilities of the Utility System. 
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FEATURES 



features and characteristics of the new UCP are discussed below.^ 1 


The pattern 1.25252 (1.010 101 010 101 010) is stored^ 

£ 

F 6, when the UCP is in memory. This pattern w: help 
indicate whether the UCP or the normal content^ core 
is Su core memory. 


A fairly es^ensive log is available i fw UCP. All 

categories ikre logged by a three-le lemonic code. 

The time is ldgged for all requests i addition, the 

date is logged w%en tapes are read- >mplete fc and 

fb titles are logge^L, including the f on magnetic 

tape. Also, for binary tapes, the^c ead into are 

logged. \ 


The entire logging, or j 
by Category 13. 

3. Error Behavior 

Detected errors wi 



e area log, may be suppressed 


register zero, 


logging and restoring Core Memory!, The code "err 1 
printed, follow^)f by a three-letter mnemonic code 
describing the/type of error. The errdk codes are listed 
in the Appendix. \ 


4. 


to UCP 



% 


Eility System may be used by a program to perform 
>f the available functions. Program entry to ihe UCP 
y an "sp 31” (octal) or an "sp 32". The sp 32 entry 
ehaves as it has in the past in that it selects Category 00, 
unless either the Left or Right Activate Bits are set, in\ 
which case the MIR's are interpreted. \ 
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^or the sp 31 entry, the sp 31 instruction is followed by 
t^o program parameters representing the LMIR and RMIR, 
respectively. The UCP will execute the requested function 
and\return control to the calling program at the regist< 
following the one representing the RMIR. 


Program entry to the UCP may be used by a programmer 
to augmelnt his program with the facilities of the jltility 
System. r|e may thus clear a drum group, blocdfin a 
program (toother core fields), tag his print-ojft with 
the time and^ate, call for a memory dump o|f post-mortem 
print, etc. 


■% 


Alternately, the program entry to the 


to manipulate tapes| and programs in a 
Thus, this feature may be 


operator. 

Director Tape systen^ The only 
operation occurs when%he Start- 
This problem is solved %v the Ma 


5. Master Program 



may be used 
nner similar to an 
to replace the old 
em with this type of 
ategory is requested, 
r Program concept. 


When a program, acting in thf§. place of a Director Tape, 
requests the Start-At Categdry^ it is defined as a Master 
Program. The program ttnis operated (started) by the 
Master Program may tha$. itself t*se the UCP (as discussed 
above) without causing oonfusion over the return point. 

If the operated program is terminated by the UCP 
request, Start-At Ze/o (interpreted as "Stop”), the 
UCP will then retur^i control to the Master Program. 

/ % 


Thus, a Master 
operate a 

interested in i^is facility should end their programs with 

\ 



rogram may read in, manipulate, and 
or system of programs 1 ! Programmers 

‘lv 





which 
"Sto^’ 
in 


s literally "Start-at zero", but is interpreted ;as 
This is equivalent to the former CS II "STOF^|, 
effect. (The STOP order is translated by the CS II 
sion Program as "sp 31", which is no longer vali'% 
ss followed by 0 and 7, as above.) 1 
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addition to the above, a "Stop 11 will cause the Return f 

Ldress and Core Fields (that is, the location of the register 

the 7) to be stored as the Starting Address for possible 


use. A Master Program could then "restart" 
Checker run could be initiated. 



a prpgram, 



A Master Program definition is cancelled by either program 
return (Slop) or by a manual pressing of either thQflll 
Button or qpe of the Activate Buttons. If there ijpno Master 
Program defined at the time of execution of a "Stop", the 
UCP will halr%in register zero. Pressing the Restart (RS) 
Button (twice if..the si 1 Switch is ON) will resume operation 
of the program.* 5 


6. Ignored Character 

The following Flexo characters are ig 
or p of fb, fc, and fp t^es. This fe 
greater freedom in preparing and 

% 

Blank Ta 
Slash 



red before the b, c, 
will provide 
icing paper tapes. 


ration applies only to the first fc title on a 
• sequent fc titles, including those at the 


The above spe 

Conversion. S _ _ 

beginning of dependent tapes in a Combined Co<|rversion, are 
read and interpreted by the Conversion Prograrh, and hence 
the usual rx£es for ignored characters would apply. 


It should/be remembered that the Conversion Program accepts 
fc as a ^control word introducing a title, which may appear 
anywtyere within a program. Since dependent tapes of a 
Combined Conversion are treated as an extension of the first 
tapif, the fc title is treated as occurring in the middle of the 
program and, in fact, is not necessary for the Conversiohli 
Lcidentally, such internal fc titles are ignored. % 
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7. Control Words 

The Binary Input Program of the UCP recognizes the following 
Control Words. This list represents an increase over those 
previously available. 


0.00000 - 0.00012 

0.00013 - 0.00037 
0.00040 - 0.53777 


Drum Group Override: The specified Drum 
Group will be substituted in all future 
DA 1 s on that tape. 

Spare - Illegal 

DA (Aux. Drum). This word introduces 
a Program Block (a block of words) 


0.54002 


Spare - Ignored at present 




0.54004 Spare - Ignored at present 

0.54005 ck 5: A Check-Sum for the preceding Program 

Block, including the DA Control Word, 
is stored in the register following. 

0. 54006 Spare - Treated same as ck 7, at present 

0. 54010 - 0. 54277 Spare - Illegal 

■ a&aJ juft Smo£m Ab m 

■ Woa i ? ' d " i&' r^p^- .;fe-:^ja^:'^ore»ve^i r f^eatiO'n 


0.54500 - 0.54777 
0.55000 

0.55001 

0.55002 - 0.56000 

0.56001 - 0.67077 
0,67100 - 0.67177 








Spare - Illegal 

ck 1000: Ignore the next Program Block 
(Literally, Ditto 0) 

ck 1001: Literally, Ditto 1. This Control 
Word has no effect 

ck 1000 * M: Ditto m: Repeat the next block 
m times. 

Spare - Illegal 


fb Title 
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7. Control Words (Continued) 


0.67200 - 0.73777 
0.74000 - 0.74002 

0.74003 - 0.74007 
0.74010 - 0.77777 

1.00000 

1.00001 - 1.00006 

1.00007 - 1.00777 

1.01000 - 1.07777 
1.10000 - 1.37777 

1.40000 - 1.76777 
1.77000 - 1.77777 


Spare - Illegal 

sp 0, 1, 2: Store contents of register 
following in FF 2, and sp 0, 1, 2. 

sp 3-7: Ignore this and following word. 

Spare - Ignore this and following word, at 
present. 

ca 0: End of information on a card or block. 

Spare - Treated as ca n, at present. 

ca n: Magnetic Tape Record Number n (Used 
only on Magnetic Tapes) 

Spare - Illegal. 

DA (Buffer Drum). Introduces a Program 
Block. 

Spare - Illegal. 

-n * 1: Number of words in the next Program 
Block (which follows the next DA) is n. 


The maximum block length is 1000 octal, except blocks preceded 
by a DITTO m Control Word, in which case the product of m 
and n must not exceed 1000. 


ck 0 Control Word is a new feature designed to "tight< 
up'^bJate sum-checking of a binary tape. The problem i|/£hat 
in the o^d system a check-sum was not required by the UCP. 
Therefore^df the -n*l Control Word were incorr^dt, the 
check-sum iMght be missed during read-in, a|jk«f consequently 
an error could g<Hun 

In the new UCP, a checfesisum is expected after a Program 
Block, for read-in from ma^|ieticJ^pe. However, for paper 
tapes, since manual modificatra^is permissible, the ck 0 
Control Word indicates thatjjffe ta 
To make a manual modification, a c 
a ck 1, 



must have check-sums. 


may be changed to 

or a ck 1 addejj^T to cancel the cnl^yk-sum requirement. 


The ck 3ab ConJ^bl Word switches the designatlsdcore fields 
to the A and ©positions. The ck 400Control W&m. erases 
the indica^a Drum Group. These Control Words may%e 
insertion a binary tape by hand, or by the Conversion 
or lyfcagnetic Tape Loading Programs -- if future modifications^ 


made. 
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Interlock 


Thejnterlock is provided to protect one program frcy 

^on by another. It consists of 16 bits for 

each of Unavailable AD and BD groups (AD*#Ois not 

2 Interlock may be se^^fnanually, by 
Category 16, orX^tomatically, bysjfecifying the desired 
Interlock Control inrDiRut 1 oftfee LMIR, when perform¬ 
ing any of the available f^'&ad^in categories (00, 01, 23, 
63, 64). 


The 

desired 

durin react-m -- i.e. 
group 




ntrol may also be u&^sd to select the 
with respect to obeyin^sjhe Interlock 
not reading into a ’Hacked" 


X. 


9. Room 222 Control 


The UCP may be controlled from Room 222 by placing 
222 in the RMIR of Test Control. Category selection 
may then be made on the MIR*s in Room 222 in the same 
manner as for Test Control, except that it will be 
necessary to press the "Examine" and/or "Erase" 
Activate Buttons, before starting at 32. 


More precisely, Room 222 control is initiated if the 
RMIR in Test Control is set to "222", either Activate 
Button in Room 222 is set and neither Activate in Test 
Control is set. Room 222 control is terminated by 
pressing RI or either Activate Button in Test Control. 


Magnetic Tape Format 


In addit'ibtwtg the old format for magnetic tape, the ney^^ 
UCP accommo'fett^a format where several blg^klf may 
each have the same ntfissfej^r and wherej^f’fitle block 
precedes only the first blocK^g^^^lia group of blocks. 
This array of one title^Le^K and set^PK^Ji dent ic ally - 
numbered foll^vjingf^mocks is termed a Rec’b'sul* A block 
is the o 


uhat, together with its preceding tit 
case of a Record. 
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'his new system -- which, of course, will not be 
lmolemented until a new magnetic tape loading program 
is written -- will permit arbitrary-length Records. T] 
Recor^Number, therefore, would be associated wil 
prograrrv\a-s desired, independent of the length of^fche 
program, 

11. Switch Fields 

Digits 2 and 3 of the R^MIR are interpreted as "Switch Core 
Fields" for all categories, if thes^Digits are other than 
00. The switching takes |^ace l^fore the category is 
performed. 

After the category is completed, ilts in 

register 0. Except fo^ special ca i as Examine and 

Insert and the Rea§4n categories) re-enter the 

UCP to select another category in Dre fields. The 

use of RS instead of RI is to avoid ing of the core 

fields, whiph occurs with the RI Button. 

/ 

itch Fields feature permits the programme 
the core fields with the octal buttons on the 
opposed to using the binary Core Field Reset SwitcfitekS. 




12. Start-Over at 26 


The UCP may be entered, without first storing Core 
Memory on DG #0, by a Start-Over at 26 (octal). This 
feature avoids the destruction of the Core Image on 
DG #0, if the UCP or other Utility Program is in 
core memory. 


13. Address Display 

The Starting Address following a read-in is displayed 
in the Indicator Lights. 


❖ 


The RS Button must be pressed twice if the si 1 Switch is ON. 
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14. Magnetic Tape Display 

Whenever magnetic tape is searched, the Record Number 
selected is displayed in FF 2, and the current Record 
Number being scanned, in FF 3. 

15. Binary Input Display 

During the read-in of a binary tape, the current -n*l 
Control Word is displayed in FF 2, and any other Control 
Word (generally a DA), in FF 3. 

16. Erase 

The Left Activate Button is interpreted as ''Erase 
Operating Core Memory" before the execution of 
Categories 00, 01, 23, 24, 25, 30, 40, 50, 60, 64, 
and 71. These are the Categories which involve the 
reading in of a program. 
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C. CATEGORIES 

The categories are described below, in the order of their Category 
Number, ge-y-eitefay 1o gC' i 'rT codg>...i.s-g .jj«*ri. The Digits listed at 
the end of the descriptions refer to the LMIR . The values for the 
Digits are interpreted in the Appendix. 

The Sign Digit of the LMIR, when used alone, is called the "L-Modifier". 
The setting 0. 1 of the Sign Digit and Digit 1 of the RMIR is called the 
"R-Modifier. " 


00 Read-In (Automatic) 

Automatic read-in is performed for fb, fc, and fp paper 
tapes. The Binary Input Program handles an fb tape, 
whereas the Conversion Program or the Generalized 
Post-Mortem Program (both Drum Utility Programs) 
are brought in by the UCP for an fc or an fp tape, 
respectively. 

For an fb or fc tape, the Starting Address 
are stored for possible later use. 


In place of the three-letter code, the Date will be logged, 
for this Category. 


■Modifier: 

Digit 


Suppress Flads 
Interlock control 






2: ^ 

‘•■x. Magnetic Tape Unh^< ; ' 

3: 

Ffaajjiber of Depc 

rfident Tapes for a 


Co^^i^on. 

(The value 0, means 


t .S^dp on s^H^j 

ifter first pass) 

4: 

Input Unit (any) 



Output Unit (Delayed FJ 
unless Direct Flexo is 


JLs assumed, 


01 1 ' pbt/ofcb" Read-In, Special Action 


Read-in is performed in the same manner as for Category 00, 
except if the input is an fc tape, an fb tape is punched ("pbt"); «©•*> 

tapo, ' 1 s ws-t ore d- o n ' th e ■ B uff e r 

. The punch is delayed, unless the 

Direct Flexo is selected. 


DATA PROCESSING 


Memo LW -9 


Page 17. 


02 1 l < C3 gMfl r—■ ilia 1 ' Examine and i no<» 8* t 


Any register in Drum or Core Memory may be examined-and 

Hi g j» thfr 

I n d ic at or Lights . 


selected, this category will permit an unlimite^j^«ss^ ,:: 
numbeTl^ and insertio ns 

under control of thef^Tl^^Memory is restored 
before eac h^ halt^^ r^TliaToperation 
“’any time. 


An examination is performed by setting the Drum Address (DA) 
in the EMIR. A4te^dh&dnitia<U. —th'ft— R ii? i l ifutlr wyt'''’* i i s 

u&adafeo^e^^o>ute^>th^»Qji^exaabi«o n »’«* <w ’ »£ l^Qi»g<S v ari >nQ > "»3r » eg > i «& t a« 3it «»<i H g > a i ' y » ’ not 
b^ae>xaKEn 4nad diWabfejS8 fAjK fc art i rt «i3ii j S ii^y. |i » si ^ ' C ^9 ta^hitf& i^ ^onld>«r 'a v & ul4i , *in ,, an 
in#e^fafc®ay'* , »ai» &' > i ' | de < sa <as Ab ii &d««te » el^w » 


insertion is obtained subsequent to an examination 




the LMIR (DA) unchanged and setting the 
content slrj^the RMIR. The operation is initiatetf by RS. * 
Several insertions may be made in th^a^e register by 
leaving the LMIR 


Thus, the rule is 
examination i 
of the IL re inserted in the sele 


IR (DA) is changed, an 



is um?hanged, the contents 


d register. 


Button* is used for both cases. 



03 ,r w®fcO Write Stop Character 


A Lower Case, Carriage Return and Stop combination 
is recorded twice on the delayed printer. 


If the si 1 Switch is ON, the RS Button must be pressed twice (since 
the halt occurs in register 0). 
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at 


erd" Erase Drums 


X., 


Category would erase the drum group specified 



e 


the Since an error in this Category could^ 

devastatin^effects on a program, for the casg^di manual 
entry to UCP^Xa halt would occur after log^fhg the drum 
group (in decimalt^o be erased. RS y^fuld consummate 
the erasure and log^Ni^d 1 ’, or RI wcflfid re-select the 
Category, if a change we^ ^sued. Example 



Digits 4, 5: Drum Group Number. DG #77 h^ans erase 

all groups of the selected drum. 


05 "gpm ,r PAPM 




A PAPM on the ogfrgg feod ** printer is performed. 





■ s pecified,) 

9 4—i 1 daaapi 1 Memory Dump 


A Memory Dump of any Core Memory or Drum Group is 
obtained in a combination of octal fraction and order code. 
The initial address is inserted in the LMIR, with the 

4 

least^significant octal digitSreplaced by the output .unit 

selection. F/efVs C®® &*■€**£ C***#*} 


The entire Drum Group is printed, unless interrupted by 
pressing the Right Activate Button, in which case printing 
ceases and Core Memory is restored. The DA of the line 
being printed is displayed in /*+/■*** 
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Identical lines are suppressed, except that the first and 
last lines of the block are printed. A blank line is 
provided to signal the missing lines. 

3 

Digits S - ^4* Initial DA 
Digits £ ' Outp^«- Unit ( a - ny) - ^ pfr<r 
07 u sta M Start-At 

This Category sets up a Starting Address and/or 
initiates the operation of a program in Core Memory. 

Tic ^ 

If '- a Starting Address is given in the LMIF., it is treated 

in the same manner as the Starting Address of an fb or 
fc tape. The Starting Address Goa t e -'- Pl -e lds are stored 
for possible later use, and a halt on si 1 occurs before 
operating the program. 

the L-Modifier is set, the Starting Address and Core^/ 
Fie!M§ last stored are used, and operation of the program 
cornmeriCi.ps immediately. 



A starting addres^ of zero would 
purpose of returnin| 
the Return Address an< 
the Starting Address 




top" (for the 
gram). In this case, 
uld be stored as 
use. 


If a Master Progr^ffi had been defiht^, at the time of 
execution of jixrop, the UCP would retu^N^control to 
the Mast^Trogram, Otherwise, the UCP *%Quld halt 
at in which case RS (twice if si 1 Switch it^QN) 

jpduld continue the operation of the program. k% \ 








Digits 2-5: 


Starting Address 
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12 "log 11 Log Time and Date 

The Time and Date are logged on the selected printer, 
he Log Suppression is cleared if the L-Modifier is serf 


-Modifier: Continue future logging on the 

selected printer and clear 
Log Suppression 




Digif^S: Output Unit (any) 

13 "nig" No Loj 

\ 

Logging is Supp%essed. 

L-Modifier: Suppress only thgfArea Log 
16 "lck" Set Interlock 

Selected Interlock bits alb serfor cleared. The contents 
of the Interlock are logged^lfore the change, as an octal 
fraction. (The bit assignment to drum groups is given in 
the Appendix.) f \ 

The change is logged J^s an octal~|r action preceded by a plus 
or minus sign, according to wheth%r the bit is set or cleared 
The final contents jff the Interlock <rfe interpreted and logged 

\ 


For example, if AD 2 is locked and BD^3 is selected to be 
locked, the lo£ would appear \ 


lck 0./0000 +0.00020 AD 2 BD 3 


If the L^ClIR is set to zero, the Interlock is 


L-Modifier: Clear selected bits 


0 - AD 
1 - BD 






[ed without 







\ 


Drum Group Number. 77 means all bits. 
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22 n ckr" Checker 

The Checker is a Drum Utility Program, described in Memo 
LW-10. The inclusion of the Checker in the Utility System has 
resulted in improved facilities, among which are certain selections 
which may be made via the L.MIR in lieu of an Executive Tape. 

L-Modifier: 0 - Start at 40 

1 - Use Starting Address 
last stored 

Digit 1: Areas 

-If pm request: 


0 - 

Operating Cores 

1 - 

All Cores#" 

2 - 

All Cores#sand AD 

3 - 

All Cores,#'AD, and BD 

-If Interested 

Area Mode 

0 - 

40 - 3777 

1 - 

40 - 1777 

2 - 

2000 - 3777 

3 - 

40 - 777 

4 - 

1000 - 1777 

5 - 

2000 - 2777 

6 - 

3000 - 3777 

7 - 

Zero area: Just print jumps 




Digit 3: Mode 

0 - Direct 

1 - Trace 

2 - Changed Register 

3 - Interested Area: Store-type Instructions 

4 - Interested Area: Employ-type Instructions 

5 - Interested Area: Both types of Instructions 

Digit 4: Request 

0 - Read Executive Tape 

1 - pm 

2 - cm 

3 - Set mode and start 

4 - pm, Start (direct mode), cm 

5 - Use Executive Program previously 

stored at 1. 10000 


Digit 5: 

$£ CF0 wk ■* c4 


Output Unit (Anelex, Direct or Delayed Flexo) 
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\^3 n bri M Binary Read-ln 

binary tape without an fb title is read in according to / 
e conventions of Category 00. 



/ 



ard Read-In 


Binary cams are read in as for Category 23/’ The standard 
Utility System conventions apply to binary/fards. However, 
since cards are a discontinuous medium/it is necessary to 
specify how information may be terminated on a card, before 
the end of the carl 


The Control Words, -^hich indicate an end of information 
on a card are ca 0, ck3Xb (change core fields), ck 400* d 
(erase drums), ck 1000* na U$itto) followed by a Program 
Block, and sp 0, 1, 2 follp^ed by sp x. 


25 ’'dri” Direct Read-Ii 

A special binary/fnput program is pllbced at the end of Core 
Memory, beyoim 3700. This programVeads in binary tapes 
having only yn* 1, core DA, ck 5, and s^l or 2 Control 
Words. 


, as opposed 
thus 
ead in, 


This category permits reading into core direc 
to reading into DG #0. The core image on DG # 
pi/served. After the operation of a program thus 


itry at 26 (o) permits UCP entry without destroying^the 
Core Image on DG #0. \ 


30 Drum Checker 


The Drum Checker is a Utility Program which is read from 
magnetic tape to core (image). 
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33 "gpm" Execute fp-Tape 


The Generalized Post-Mortem Program is called to 
execute the last fp tape stored on the Buffer Drum^ 

40 Magnetic Tape Checker 

The Magnetic Tape Checker is a Utility Program which is 
read from magnetic tape to core (image). 





The Scope Calibration is a Utility Program which is read 
from magnetic tape to core (image). 


ffibmiSlimWMilSM 
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55 "ppp" Program Print Program 

The Program Print Program is now a Drum Utility Program. 

It has been described in Memo 2M-0626. 

Digit 3: Number of Dependent Tapes (0 means single tape) 

Digit 5: Output Unit (Anelex, Direct Flexo, Delayed 

Flexo, Delayed Punch, Direct Punch) 

60 PETR Check 

The PETR Check is a Utility Program which is read from 
magnetic tape to core (image). 

62 n sup" Form Check-Sum for Drum Utility Program 

The specs for this Category are unchanged. A check-sum 
for the Drum Utility Program specified in the LMIR would 
be formed and stored in its proper place on the drums. 

Digit 5: Drum Utility Program Number 

63 '’rup'* Read-In Drum Utility Program 

The Drum Utility Program, specified in the LMIR, is read 
from the magnetic tape unit specified to the proper drum 
location. 

aw.jp gpm 


Digit 5: 


Drum Utility Program Number 
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64 "rmt" Read Program from Magnetic Tape 


A program is read from the selected Magnetic Tape, 
starting with the Record Number in the LMIR, until an 
sp-Control Word, which is not sp 32 (o). 

gf T? o nnrrl i.g a rl, 



Digit 2: 
Digits 3-5: 


- execut e d 

^ Int e r l o c k . 

Magnetic Tape Unit 
Record Number 


-s 


65 Magnetic Tape Copy 

This Category is reserved for future use by a 
Magnetic Tape Copy Program 



71 Test Storage Check 


The Test Storage Check is a Utility Program which is read 
from magnetic tape to core (image). 


76 "set" Set Time and Date 

* £)**'($ w* 

This program is read from .na«kg»©&*e<*4@!^ directly to core 
memory (without disturbing core image on DG #0). The 
Time and Date are set, as in the old system. 

Once set, the Time and Date will be corrected, as long as 
the UCP is entered at least once every nine hours. The Date 
is properly handled, even for leap years. 
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The Time is first set in the LMIR. A halt occurs. (In this 
case, Core Memory is not restored.) The Date is then set 
and the RS Button pressed. 


TIME 

Digit S: 

. 5 Minute 

Digits 1, 2: 

Hours, 0-27 (octal) 

Digit 3: 

Tens of Minutes 

Digits 4, 5: 

Units of Minutes 0-11 (octal) 

DATE 

Digits S, 1: 

Month, 1-14 (octal) 

Digits 2, 3: 

Days, 1-37 (octal) 

Digits 4, 5: 

Years beyond 1950 


77 ,f nop n No Operation 


The Activate Bits are cleared *3^a^-f4eA4<s».^ 

% However, no specific function is selected. 


'ram entry, a second request is 
MIR's for tKe^^OR d^reque st js] 

77 request, wit hout..*a 4^irtff^^ 31. 

^ost-Mortem Request in other" 


► 

Wm**" 3 *' 

lose for the 
This feature 
Is. 
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No. Qocje 
00 (i>a|Te 

01 pi 


02 

03 

05 

07 



Title 

Read-In 

If fc Tape, Punch Binary Tape 
Examine 

Write stop Character 
PAPM 

Mft f awy Dump 
Start-at 

■a ddr ess' of - 

yo ad in. 

.. and . Date 




»S . uppTR /ej&&»^ Qn <Ity^ 


44- 


mL»'u>«*lVl^-d3if)t.eirii' 

Set ' Lnt ^ -rlo c k- 


LMIR 

A 

A 

A 


D 

A 

C 

E 


A 


D 


22 

-24 

*2"5 

30 

33 

40 

44 

50 

55 

60 

62 

63 


64 


Ja&> 

66 

71 

76 

77 


raipf 


Checker (See separate memo) 

BAnacy > R q a d ■ In 

DMwct*ft©a4--In* 

Drum Checker 
Execute fp -Tape 
Magnetic Tape Checker 

e r S^c of £ 

Scope Calibration 
Program Print Program 
PETR Check 

Form Check-sum for Drum Utility Program 
Read-In Drum Utility Program 

" '’ n i ot" ■ "in 

pe«s4 fck > n - < >j a~drurrb& . 

Read Program from Magnetic Tape 

»C op y 

Ma:gn^t4c- ^Ta;pe^ Ra^^-d>»>Po^ m a- t i on ^ X 

Test Storage Check 
Set Time and Date 
No Operation 


A 

A 


D 

A 

B 

B 


B 




a 
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RMIR CONFIGURATION 



Generalized 
Post-Mortem 
Selection 
except 0. 1, 
which is the 
R-Modifier. 


¥ O 

■A- JL , 

■ yy> <e-7 ■■■ v 

77/? f &*>*> 


j C i Q ii T ft 

■ g4oId 

"£r 


Category Number 

<£t ^ f/ c 

khiJC /Wr 


LMIR - "A 11 CONFIGURATION 
For Categories: 


s 

1 

2 

3 

4 

5 


Mod - 

4 -Pi /-L ->» 


Number of 
Dependent 
Tapes 


•Input 

■Un - i t 


Output 

Unit 


LMIR - "B" CONFIGURATION 
For Categories: 4r£j ~4r& , 64 



-L-- 

,i ^4o ; d— 


Magnetic 
Tape Unit 


Tape Record Number 
or Drum Utility Program 
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LMIR - "C" CONFIGURATION 


For Category 06 



4 - f - ie - r - 


Core Memory Address 
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/ 


OGITAL CODES FOR LMIR DIGITS 


Interlock Control - Digit 1 


& 

/ 



£ 

0 - Obey Interlock . If the Interlock were set for a/arum group 
specified by an fb tape, the read-in would stqp on an error 
l halt. The area covered by the attempted relid-in would be 
\ logged. For Example Jr 

\ / 

\ 1.10400 - 1.10477 lkt 

’ \ 

1 - Rea^-in blocks addressed to unlockj^ci groups: Ignore blocks 
addressed to locked groups. Ignored blocks would be logged, 
for exafcnple / 


1.04022 - 1.04! 


ign 


\ / 

2 - Override Interlock . Reac^in would proceed, ignoring the 
Interlock. \ 


3 - Reset Interlock. Fir >t> the Interlock would be cleared by 
automatically executing a Category 16 request to clear all 
bits. Then, read^Cn wquld proceed as for the (0) case. 

\ 

4-7 - Set Interlock aJp?er read-iriy By adding 4 to the above values 
for Digit 1, t$e Interlock is Automatically set after read-in 


f the drum groups%ffected. 


according 
The beh£ 


dor during read-in is gd^erned by the selection 
from tbf; above four cases. Logging would be similar to 
that fpr Category 16. \ 


The above descriptions apply to fb tapes. Digit 1 doeAnot apply to the 
read-in of fp |apes. Digit 1 does, however, apply to fc*\apes, but in a 
special sensei 

If Digit lAs 0 or 1, read-in of an fc tape would be inhibited, ^ any AD 
bit of thre Interlock were set. In such a case, "lkt n would be 


If Digit 1 is 2 or 3, fc tapes would override the Interlock. Values'*pf 
A-/ for Digit 1 would be considered illegal for fc tapes. 
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Fdsr an fc or fp tape, the UCP checks if the corresponding Druipr 
Utility^ Pro gram (the Conversion or GPM Program) is on the^rum. 

If it is n6>|, the UCP would execute an automatic Categoryj**63 request 
to read in\fc^j Drum Utility Program, using the (0) Interlock Control. 
(If the Interlofel^is set for the drum groups used b^fcfie Drum Utility 
Program, the reXd-in. would halt.) 


Magnetic Tape Unit - DigirS^ 

r . ~ 


dr 


if 


For those Categories which^^ll fo pleading a program from magnetic 
tape. Digit 2 selects the desirdd^dnit. Since the Utility Programs are 
stored on MT 0, Digit 2 shouldrio^qially be zero. 


Number of Dependent Tapej^- Digit 3 


s 


This Digit has t\aer similar uses. For CategoH.es 00 and 01, it refers 


to the 
(These 





fc tapes in an "automatic” Combined Conversion, 
must be spliced together, since no halt^ill occur 
.) If this Digit is set to zero, a halt on sKjL will 
r the first pass of the Conversion, in which case,RS will 
the Conversion, or SA 40 will read-in another tapeHor 


manual" Combined Conversion. 


For Category 55, "ppp", Digit 3 refers to the number of dependent 
fc tapes to be listed. In this case, the value zero carries the same 
meaning as the value one. If more than one tape is indicated, a 
halt on si 1 is executed, for manual UCP entry, between each tape. 
The Program Print Program will treat subsequent tapes as 
extensions of the original tape, except that the first two lines of 
each will be copied as a "title". 



Input 1 
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Output Device - Digit 5 


0 - Anelex 

1 - Direct Flexo 

2 - Delayed Flexo 

3 - Delayed Punch 

4 - Direct Punch 
■5— Sp a re 

2t2*2- ■FI -qxq ■ 


Drum Utility Program - Digit 5 


0 - "gpm" Generalized Post-Mortem 

1 - "ppp" Program Print Program 

2 - "cnv" Conversion Program (CS II) 

3 - "ckr" Checker 
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MNEMONIC CODES 


ad 
all 
bd 
bin 
bri 
ckr 
cnv 
cri 
did 
dmp 
dtd 
dri 
dup 
erd 
err 
ers 
exm 
fid 
fix 
gP m 

ign 

ins 

lck 

lkt 

lmr 

log 

mcm 

mtp 



Auxiliary Drum: Group Number 

All: Drum Groups / 

Buffer Drum: Group Number J' 

Binary: Tape Read Error Jt 

inary Read-In: Without fb-Title j> 

M' 

ecker: A Drum Utility Program JF 

version Program: A Drum Utility Program 
CaaM Read-In: Binary Cards ,/ 

Did: ^Execution of "erd" or "dtd" £ 

Dump:\DG #11 Memory Dump # 

Drum-tlb-Drum: Block Transfer / 

Direct R©p.d-In: Special Binary Reiid-In to Core 
Drum Utility Program: Selected # 

Erase Drurras / 

Error: UCP%alt / 

Erase: Core linage before R<pslid-In 
Examine: Contl^ts of Specified DA 
Field: Illegal Co^ Field Selection 
Flexo: Illegal Character A 

Generalized Post-M&rtetn: A Drum Utility Program 
Group: Illegal Drumfeoup Selection 

Ignore: Areas Addre^lbed to Locked Groups, Not Read-In 

Insert: Contents of Specified DA 

Lock: Add to, or ^tibtrackfrom, Interlock 

Locked: Drum G$oup Addr\ssed by Read-In is Locked 

LMIR: ContentIllegal Selection 

Log: Time ancjfDate on Selected Printer 

Magnetic Core Memory: Core Fields in A and B Positions 
Magnetic T^e Program: Utility*Program must be Obtained 
from Magnetic Tape \ 

Magnetic^ ape Search: Trouble 
No Log:/Suppress Logging \ 

No Operation: Clear Activate Bits and^S witch Fields 
Puncl/Binary Tape: If an fc-Tape is Rd^-d In 
Program Print Program: A Drum Utility .Progr am 
RkflR: Contents or Illegal Selection \ 

ad Magnetic Tape: Start with Selected Record Number 
ead Utility Program: From Magnetic-Tape'^o Drum 
Set Time and Date: A Magnetic Tape Utility Program 

Suppress Flad Table: If fc-Tape is Read In \ 

%> 

Start-At: Selected Address \ 

Store on BD: If fp-Tape is Read In \ 

% 

Sum Utility Program: Form New Check-Sum and St%re 
Write Stop: On MT #3 for Delayed Output '% 
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ERROR CODES 


Binary: Tape Read Erro: 

Error: UCP Halt 
^Leld: Illegal Copc^ield Selection 
Tharacter 
Group: ipb^^al Drum Group Selection 
Illegc&LSelection 
fagnetic Tape Sb^rch: Trouble 
RMIR: Illegal Selec 
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INDEX 


Activate - 

Bits, 8, 26 
Buttons, 10 
Address Display, 14 
Area Log, 20 

Back Space, 10 
Binary, - 34 
Cards, 22 
Input Display, 15 
Input Program, 11, 16 
Special, 22 

Tape without an fb Title, 22 
Read-In, 22 
Blank Tape, 10 
Block, 13 
Buffer Drum, 23 - 
Storage, 6 

ca n - Control Word, 12 
ca 0 - Control Word, 12, 22 
Card Read-In, 22 
Cards, 22 

Carriage Return, 10 

Categories, 16 

Category Number, 4 

Change Fields, 11 

Checker, 21 

Checksum, 11, 12, 24 

ck 0 - Control Word, 11, 12 

ck 3ab - Control Word, 12, 22 

ck 400* d - Control Word, 12, 22 

ck order, 5 

Color, 10 

Control Words, 11, 22 
Conversion, 10, 31 - 
Combined, 10, 31 
Program, 9, 10, 16 
Core Fields, 14, 26 
Core Field Reset Switches, 14 
Core Image, 14, 22, 23, 24, 25 
CS II, 9 


DA - Control Word, 11 

Date, 20, 25 

Digit 1, 30 

Digit 2, 31 

Digit 3, 31 

Digit 4, 31 

Digit 5, 32 

Direct Read-In, 22 

Director Tapes, 6, 9 

Ditto, 22 

Ditto m-Control Word, 11, 12 
Drum - 

Checker, 22 
Group Override, 11 
-to-Drum, 23 

Utility Programs, 16, 21, 24, 32 
Dump, 18 

End of Information, 22 
Erase, 15 - 

Drums, 11, 18 
Error, 34 - 

Behavior, 8 
'‘Examine", 13 - 
Button, 4 

Execute fp tape, 23 
Executive Tape, 21 

fb - 

Tape, 6, 10, 16, 30 
Title, 11 

fc - 

Tape, 6, 10, 16, 30, 31 
Title, 10 
Field, 34 
Flexo, 34 
Flip-Flops, 4 
fp Tape, 6, 10, 16, 23 

Generalized Post-Mortem Program 
4, 6, 16, 23 
Group, 34 
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Ignored Characters, 10 
Indicator Lights, 17 
Input Device, 31 
Interlock, 5, 13, 20 - 
Bits, 32 
Control, 13, 30 
Override, 30 
Reset, 30 
Set, 30 

Left Activate - 
Bit, 8 

Button, 13, 15 

LMIR, 9, 13, 16, 17, 28, 29, 

30, 34 

L-Modifier, 16, 20, 28, 29 
Log, 20 
Logging, 8 

Log Suppression, 6, 20 
Lower Case, 10 

Magnetic Tape, 5, 22, 23, 24, 25 - 
Checker, 23 
Copy, 25 
Display, 15 
Format, 13 

Record Information, 25 
Record Number, 12 
Search, 34 
Unit, 31 

Manual Entry, 18, 23 
Master Program, 6, 9, 10, 19 
Memory Dump, 18 
MIR's, 4, 8, 13 

-n* 1 - Control Word, 12 
No Log, 20 
No Operation, 26 
Nullify, 10 

Number of Dependent Tapes, 31 

Output Device, 32 
Override Interlock, 30 

PAPM, 18 
pattern, 8 
PETR Check, 24 
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Program - 

Block, 11, 12, 22 
Entry, 8 
Parameters, 9 
Print, 24, 31 

Read-In, 6, 16, 24 
Record, 13 - 

Number, 14, 25 
Reset Interlock, 30 
Return Address, 10, 19 
RI Button, 4, 13 
Right Activate - 
Bit, 8 

Button, 4, 13, 18 

RMIR, 4, 9, 13, 14, 16, 17, 28, 34 
R-Modifier, 16, 28 
Room 222, 13 

RS Button, 10, 14, 17, 19, 31 
Scope - 

Calibration, 23 
Log, 6 

Post-Mortem, 6 
Set Interlock, 30 
si 1, 31 
si 11 or 12, 7 
Slash, 10 

sp 0 •— Control Word, 22, 12 
sp 1 - Control Word, 22, 12 
sp 2 - Control Word, 22, 12 
sp 31, 8 
sp 32, 8 
Space, 10 

Special Binary Input Program, 22 
Start-At - 

Category, 9, 19 
Zero, 9 

Starting Address, 10, 19 
Start-Over at 26, 14 
Stop - 

Flexo Character, 10 

Write on delayed tape, 14 
UCP Request, 9, 10, 19 
STOP, 6, 9 
Stop on si 11 or 12, 7 
Suppressed, 20 
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Suppression, Log, 5, 16 
Switch Fields, 14 

Tabulation, 10 
Test Storage, 4 - 
Check, 25 
Time, 20, 25 
Title, 31 

Toggle Switches, 4, 5 
Upper Case, 10 

Utility Program, 22, 23, 24, 25 


Write Stop Character, 17 



FLIP FLOP STORAGE LINE UP 


1618 

,8 

0*00000 

0.00001 

1*00000 

0*00000 

0*00000 

0*00000 

0*00000 

iq 


0.34320 

0.77777 

1*00005 

0,74002 

1*00006 

0.20040 

0.74004 

1,00023 

aq 


1.00006 

0.10040 

0.74004 

0*14062 

0.40024 

0.33741 

3q 


0.74036 

0*50003 

1*00032 

0*0070? 

0.20032 

1*14025 

0.00703 


0.50002 

0.00102 

1,14024 

0,10036 





